In 2008 a multidisciplinary panel that reviewed gastrointestinal aspects of autism spectrum disorders (ASDs) recommended that "individuals with ASDs who present with gastrointestinal symptoms warrant a thorough evaluation, as would be undertaken for individuals without ASDs who have the same symptoms or signs." 1 The prevalence of gastrointestinal symptoms in children with ASDs has been reported to range from 9% to 70% or higher. [1] [2] [3] Evidence-based guidelines for the evaluation of gastrointestinal symptoms are not yet available for children with ASDs. 1 Consensus guidelines have been developed by medical societies for the management of commonly encountered gastrointestinal symptoms in the general pediatric population. [4] [5] [6] [7] Few, if any, of these published documents addressed modifications in the diagnostic evaluation based on the needs of children with disabilities such as impaired language skills. Clearly, evidence-based information is needed to guide therapy for children with ASDs, but until these data exist, recommendations will be supported by the opinions of pediatric gastroenterologists from practices across the United States with substantive experience in the care of children with ASDs. For this article, 8 pediatric gastroenterologists reviewed published guidelines for the management of gastrointestinal symptoms that occur frequently in the general pediatric population. Then, on the basis of their clinical experience, they adapted current best practices to diagnostic evaluation and treatment for children with ASDs. These expertopinion recommendations are presented for chronic abdominal pain, chronic constipation, chronic diarrhea, and symptoms of gastroesophageal reflux (GER).
The primary care provider or specialist is encouraged to use these recom-mendations as a guide for evaluation of the child with an ASD who presents with symptoms and/or signs that suggest abdominal distress. We also discuss the association of self-injurious behavior and disturbed sleep with underlying gastrointestinal pathology in an effort to raise awareness of atypical presentations of common gastrointestinal problems in individuals with ASDs.
CHRONIC ABDOMINAL PAIN Differential Diagnosis
For practical purposes, chronic abdominal pain is defined as intermittent or constant abdominal pain that exceeds 1 or 2 months in duration, but for children with ASDs this remains a challenging assessment. Although underlying causes of chronic abdominal pain are frequently benign, parents are often worried that their child with an ASD is in gastrointestinal distress and that their practitioner should be concerned about missing a serious disease.
Evaluation
Generally, for children without ASDs between the ages of 4 and 18 years, functional abdominal pain can be diagnosed correctly by the primary care practitioner when alarm symptoms ( Table 1) 5 are absent, results of the physical examination are normal, and stool does not contain occult blood. Evaluation of abdominal pain in a child with impaired communication skills is challenging. As yet there are no reliable signs or symptoms that enable the health care provider to distinguish between organic and functional disorders. Certain children with ASDs are able to communicate when they experience episodes of pain by using language or other communication tools. However, others have limitations in communication and may express ab-dominal pain in atypical behaviors or changes in state of being that may not be perceived as indicating the source of the discomfort. These behaviors include pressing on the abdomen and tapping on the areas of distress; changes in state of being include sleep disturbance, 8 self-injurious behavior, and aggression. The presence of any alarm symptom should initiate an evaluation, but even in the absence of alarm symptoms, a diagnostic evaluation (Table 2) or empiric trial of a therapeutic intervention (Table 3 ) may be considered.
Treatment Considerations
Education is an important part of treatment. In the absence of alarm symptoms, after an unrevealing diagnostic evaluation and failure of empiric treatment to resolve the symptom or behavior, it may be helpful for the practitioner to review with the family the child's symptoms and explain that although the pain is real, there is no evidence at present of a serious or chronic disease. The clinical picture can change over time, and individuals with ASDs should be reevaluated if their symptoms or signs change. 
CONSTIPATION Differential Diagnosis
Constipation is the occurrence for 2 weeks or so of a delay or difficulty in defecation. The causes of constipation are many and may be organic or nonorganic; medications can be a potential cause (Table 4 ). 7 Children with ASDs can have sensory processing abnormalities and develop stoolwithholding behaviors or constipation related to altered pain responses. Even children with ASDs who have daily bowel movements may have retention of stool that is not evident to parents, teachers, or health care providers.
Evaluation
The evaluation of all children who present with constipation should include a thorough medical history and physical examination. Information from the history and physical examination usually enables the physician to determine if further evaluation is war-ranted or if functional constipation is present (Fig 1) . 7 Determination of what the family or child means when they use the term "constipation," the frequency of bowel movements, the consistency and size of stools, and whether the child experiences abdominal pain is important. A history of stool-withholding behavior reduces the likelihood of there being a causative organic condition.
Components of a thorough physical examination are listed in Table 5 . 7 For children with ASDs, the physical examination may not identify palpable stool in the left lower quadrant, and a careful rectal examination might not be feasible. Every attempt should be made to examine the rectum, although at times this cannot be accomplished. The rectal examination enables assessment of stool retention, anal tone, and occult mass, as well as the presence or absence of blood, and helps to reassure the family that their child's anatomy is normal. It need not be repeated on subsequent visits unless there is a change in the history or physical examination.
A plain radiograph of the abdomen may reveal a rectal fecal mass not palpable on the abdominal examination, 9 although evidence for the accuracy of a radiologic diagnosis of constipation is conflicting, 10 and routine radiography is not recommended. 11 If large amounts of stool are found on rectal examination, an abdominal radiograph is not needed to establish the presence of fecal impaction. 7 Diagnostic clues can help to identify some organic causes of constipation. Hirschsprung disease is no less common in children with ASDs, and a his-tory of delayed passage of stool after birth should raise suspicion of aganglionosis. Anatomic abnormalities such as an anterior displaced anus, which is more common in girls than boys, can be diagnosed by careful inspection of the rectum. Children with altered intestinal motility may have underlying mitochondrial disease. 12 Recent studies have suggested a frequent association of ASDs and mitochondrial dysfunction. 13, 14 Mitochon-drial disorders are heterogeneous but characterized by impaired energy production. 15 There is no reliable biomarker specific for the screening and diagnosis of mitochondrial disorders. 15 The primary care physician should be alert to the presence of "red-flag" findings that raise clinical suspicion (Table 6) and warrant a baseline diagnostic evaluation. 15 Initial evaluation includes metabolic screening of blood and urine for all patients, metabolic (Table 7) . 15 In addition, neuroimaging, provocative testing, and DNA analysis may be part of an extensive evaluation. 16 The role of mitochondrial disorders in autism needs further definition.
Treatment Considerations
Pharmacotherapy added to behavior management for constipation is often beneficial. 17 Mineral oil, magnesium hydroxide, lactulose, sorbitol, poly-ethylene glycol (PEG), or a combination of lubricant (mineral oil) and laxative is recommended for the daily management of constipation in children (Table 8 ). 7
CHRONIC DIARRHEA Differential Diagnosis
Chronic diarrhea occurs when loose stools persist for 2 weeks or longer, with or without an increase in stool frequency. Most episodes of acute diarrhea resolve within a week's time and are frequently caused by selflimited infections. In contrast, the causes of chronic diarrhea are generally different and include more noninfectious causes than for acute diarrhea.
In the US general pediatric population, the most common causes of chronic diarrhea are functional disorders, malabsorption syndromes, inflammatory bowel disease (Crohn disease or ulcerative colitis), and chronic infections. 15 The causes of diarrhea in children on the autism spectrum are likely the same as in children without ASDs, and the differential diagnosis should be approached with similar rigor.
Chronic nonspecific diarrhea of childhood can first present between 6 and 36 months of age and resolve by 60 months of age. It is characterized by loose and sometimes frequent stools and, importantly, the absence of other abnormalities such as growth failure, abdominal pain, and difficulty in passing stool. If the latter signs or symptoms are present, other causes of chronic diarrhea should be considered.
Evaluation
Guidelines for the diagnostic evaluation of chronic diarrhea have not yet been developed, but recommended approaches are available in standard pediatric gastroenterology texts. 18, 19 These same approaches are relevant for the child with an ASD. A careful history and physical examination are important and include definition of the age at symptom onset and whether symptoms develop abruptly or gradually. Causes of chronic diarrhea in children are listed in Table 9 . 20, 21 Family history of allergy or atopic disease may increase the likelihood of cow's milk allergy. Celiac disease is more the US population has DQ2 or DQ8 but not celiac disease, the presence of these alleles does not make a diagnosis of celiac disease. Genetic testing is especially valuable for excluding celiac disease in children on a gluten-free diet in whom antibody testing is not reliable.
Stool samples to test for enteric pathogens, ova/parasites, or occult blood can be obtained easily at the time of a lower endoscopy but otherwise may be difficult to collect. Biopsies of the colon and ileum are routinely obtained on endoscopy and determine whether there is acute or chronic mucosal inflammation.
Other relevant diagnostic tests are listed in Table 2 . Stool guaiac identifies blood in the stool and suggests inflammatory bowel disease, Clostridium difficile infection, or perhaps allergy as a potential cause of the chronic diarrhea. Blood in the stool caused by colitis is often associated with an increase in fecal calprotectin and lactoferrin, proteins derived from polymorphonuclear leukocytes. Split or neutral fat in the stool suggests malabsorption that could be caused by pancreatic insufficiency (elevated neutral fat) or mucosal injury, such as in celiac disease (elevated split fat). Pancreatic insufficiency should also be suspected if trypsinogen or elastase levels in the stool are decreased. Protein-losing enteropathy that causes diarrhea is usually associated with increased ␣-1antitrypsin in the stool and hypoalbuminemia. If the total peripheral lymphocyte count is also decreased, one should consider the rare condition intestinal lymphangiectasia. The occurrence of diarrhea when a child is fasting is suggestive of secretory diarrhea, in which case stool electrolytes and osmolarity are diagnostic and an evaluation for hormonal causes should be considered.
Treatment Considerations
Therapeutic interventions vary depending on the cause of chronic diarrhea; children without ASDs may receive a specific medical/surgical therapy or may be treated symptomatically (Table 10 ). 18 Physicians should exercise clinical judgment when considering the appropriate treatment option for children with ASDs.
GASTROESOPHAGEAL REFLUX DISEASE
GER, the term for passage of gastric contents into the esophagus, can produce diverse symptoms and complications, called gastroesophageal reflux disease (GERD) ( Table 11 ). 4 Clinical practice guidelines for the management of GERD in the general pediatric population were published in 2001 4 and are currently being updated. 22 The following recommendations can be applied to children with ASDs and are based on the 2001 publication, with modifications ensuing from the clinical experiences of the authors.
Manifestations of GERD
During infancy, in contrast to nonpathologic reflux, GERD presents most frequently as an adverse effect of recurrent vomiting but also as apparent life-threatening events. As a child matures, other symptoms and signs of GERD include chest pain or heartburn, esophagitis, food refusal, and extraesophageal manifestations of the airway.
As in children without ASDs, the expression of disease related to GER can vary widely in children with ASDs. The manifestations listed in Table 11 may be identifiable in children with ASDs. However, certain children may express discomfort through problem behaviors, restriction of foods of specific texture, or simply pointing to their chest. Objective measures become important to elicit from the patient and family, such as the frequency and timing of regurgitation, the character and amount of material regurgitated, and the kinds of foods that are tolerated by the child.
Underlying Cause
The presenting symptom or sign is a clue to the underlying cause. Children with ASDs who have obstruction caused by, for example, malrotation or antral web may regurgitate many times an hour, whereas those individuals who have typical GERD may experience symptoms when they lie down at night or after meals. The vomiting of undigested foods suggests a delay in gastric emptying; hematemesis suggests the presence of inflammation or ulceration. In young children, a preference for liquids or a refusal to eat textured foods or foods that require chewing should raise suspicion of esophagitis.
Evaluation
Diagnostic evaluation begins with a careful history and physical examination. In some children more than 2 years of age, recurrent regurgitation or vomiting disrupts their participation in childhood activities. As for children without ASDs, an empiric trial of acid suppression may be of diagnostic value, but then the clinician may want to order an upper gastrointestinal series to exclude an anatomic abnormality, as well as upper endoscopy with biopsy to look for inflammation associated with GERD, allergy, or eosinophilic esophagitis. Other warning signals for additional diagnostic testing include gastrointestinal bleeding, abdominal tenderness, and fever.
A diagnostic trial of acid suppression, with an appropriate dose of a protonpump inhibitor (PPI), should be considered before invasive studies. For many children with ASDs, who may have GERD undiagnosed for many years, a trial of acid suppression is beneficial. PPI medications should be given 30 minutes before the first meal of the day and, if 2 doses are prescribed, 30 minutes before the evening meal. Assessment of response to a PPI trial is somewhat subjective in children with ASDs and might depend on changes in behavior as perceived by care providers (parents, teachers, or health care providers).
If further diagnostic testing is pursued, upper gastrointestinal radiographs can be challenging for many children who are unable to cooperate with drinking barium and lying down quietly for the procedure. Because of these potential barriers, it can be difficult to identify anatomic abnormalities, such as a malrotation, annular pancreas, or antral inflammation or narrowing, that may be the cause of GERD-like symptoms. 
Treatment Considerations
Treatment of GERD depends on the cause. Surgical therapy should be considered with a diagnosis of anatomic abnormality such as malrotation, whereas esophagitis may be treated best by prolonged acid suppression (see Table 12 ). Subsequent evaluation depends on the resolution and recurrence of an individual's symptoms. Upper endoscopy should be considered to follow children with long-standing GERD who may be at risk for developing complications such as esophageal stricture, Barrett esophagus, and esophageal cancer.
As in children without ASDs, GERD in children with ASDs can be a chronic problem, with waxing and waning of symptoms. The management of such children often requires continuity with advancing age and an appreciation by the health care team of the natural history of disorders that underlie GERD.
CONCLUSIONS
Children with ASDs can benefit from the adaptation of general pediatric guidelines for the diagnostic evaluation of abdominal pain, chronic constipation, and other gastrointestinal symptoms. The diagnostic evaluation begins with a thorough medical history and physical examination. The expression of disease can be as diverse in individuals with ASDs as in the general pediatric population. Health care providers also should be alert to behavioral manifestations of gastrointestinal disorders in patients with ASDs. Information from the medical history, including the presence of red-flag findings, the characterization or definition of a problem (as for chronic constipation), and the age of symptom onset (as for chronic diarrhea), can clarify the clinical picture and help determine the need for further evaluation.
Diagnostic trials with empiric therapy (eg, PEG 3350 for chronic constipation, acid-suppressive therapy for GERD) may establish or support a specific diagnosis. Supervision by an experienced provider, including a nutritionist if the diagnostic trial is an elimination diet, is important for assessing the clinical response appropriately.
Many tests commonly performed in typically developing children, such as the LBT and standard pH probe monitoring, are challenging or not feasible for children with ASDs. In this population, a number of such tests are difficult to perform. For children who are unable to cooperate, performance of multiple tests during a single examination under anesthesia might be considered.
Well-designed trials are needed to develop an evidence base for optimal diagnostic and treatment strategies to manage gastrointestinal disorders in children with ASDs. Until then, application and, where necessary, adaptation of conventional recommendations for the general pediatric population are relevant to children with ASDs.
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